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Seit mehr als einhundert Jahren nutzen Archäologin-
nen und Archäologen unterschiedliche Methoden der 
Prospektion, um bislang unbekannte Fundplätze zu 
entdecken, prähistorische Landschaften zu rekons-
truieren oder vage bekannte Fundstellen zu Schutz-
zwecken genau abzugrenzen. Inzwischen sind ange-
wandte Methoden weiterentwickelt und den heutigen 
Bedürfnissen der verschiedenen archäologischen 
Fachrichtungen angepasst worden.
Bereits zum einhundertjährigen Jubiläum des Erschei-
nens von August Schoops Untersuchung der römi-
schen Siedlungsstellen im damaligen Kreis Düren 
1905 entstand die Idee, in einer Tagung Akteure aus 
den verschiedenen Fachrichtungen archäologischer 
Prospektion zusammen zu bringen.
Vor dem Hintergrund unterschiedlicher Anforderun-
gen – hier langjährige Erfassung antiker Landschaften, 
dort schnelle und kleinräumige Analyse des archäo-
logischen Potentials – haben sich ganz unterschied-
liche Ansätze und Lösungsmöglichkeiten, sowohl in 
der praktischen Durchführung von Prospektionen als 
auch in der Auswertung der im Gelände erhobenen 
Daten, entwickelt. Gleichzeitig führten die in den bei-
den letzten Jahrzehnten auch allgemein verfügbaren 
Innovationen im Bereich Vermessung dazu, dass sich 
die langen etablierten Prospektionsmethoden wieder 
einmal geändert und der neuen Möglichkeiten bedient 
haben.
Auch wenn zwischen der ersten Idee zu einer Fach-
tagung mit dem Schwerpunkt Feldbegehung in der 
archäologischen Prospektion und ihrer Realisierung 
noch etliche Jahre gelegen haben, so ist es am Ende 
gelungen, Expertinnen und Experten aus Forschungs-
einrichtungen, Universitäten und Bodendenkmalpfle-
geämtern aus zwölf europäischen Ländern zu gewin-
nen und in der Tagung „Funde in der Landschaft 
– Neue Perspektiven und Ergebnisse archäologischer 
Prospektion“ miteinander in einen intensiven fachli-
chen Austausch zu bringen.
Am 12. und 13. Juni 2017 fand die Tagung in den Räu-
men der Fritz Thyssen Stiftung in Köln statt. Unter 
vier Aspekten wurden neueste Forschungsergebnisse 
wie langjährige Erfahrungen präsentiert.
Zunächst ging es um ephemere Fundplätze, deren 
Zeugnisse sich nur im Oberboden erhalten haben 
und daher auch nur durch Methoden der Feldbege-
hung untersucht werden können. Dabei wurde der 
Bogen von Schlachtfeldern europäischer Konflikte 
über Spuren mittelalterlicher Landwirtschaft bis hin 
zu vermeintlich kaum fassbaren Fundstellen gezo-
gen. Im zweiten Teil standen prospektive Methoden 
im Spannungsfeld zwischen Bodendenkmalpflege 
und Flächenverbrauch durch Siedlungsbau und Roh-
stoffgewinnung im Fokus, wo häufig schnelle, kosten-
günstige und verlässliche Untersuchungsmethoden 
notwendig sind. Verschiedene landschaftsarchäologi-
sche Projekte im Mittelmeerraum, die sich vor allem 
mit der Untersuchung ländlicher Räume beschäftig-
ten, bildeten den dritten Themenschwerpunkt. Mit 
dem Blick nach Mittel- und Nordeuropa im letzten 
Abschnitt der Tagung wurde der zeitliche Rahmen wie 
auch die Fragestellung der vorgestellten Prospektions-
projekte nochmals erweitert.
Wir freuen uns, dass die Ergebnisse dieser erfolgrei-
chen Tagung bereits nach kurzer Zeit in gedruckter 
Form einem breiteren Publikum vorgelegt werden 
können. Unser Dank gilt dafür den Referentinnen 
und Referenten, die trotz vieler anderer Verpflichtun-
gen die folgenden Aufsätze beigesteuert haben, allen 
beteiligten Kolleginnen und Kollegen an Redaktion, 
Bildbearbeitung und Layout, die zum Gelingen des 
Bandes beigetragen haben.
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Ein ganz besonderer Dank gilt der Fritz Thyssen Stif-
tung für Wissenschaftsförderung in Köln, die uns nicht 
nur für die Tagung gastlich in ihren Räumen aufnahm, 
sondern auch die Tagung wie auch die Drucklegung 
dieses Bandes finanziell großzügig unterstützt hat. 
Weitere finanzielle Unterstützung haben wir durch 
den Landschaftsverband Rheinland und das Ministe-
rium für Heimat, Kommunales, Bau und Gleichstel-
lung des Landes Nordrhein-Westfalen erhalten. Auch 






Auffindung. Erosionsgeprägte Landschaftszonen sind 
die Schauplätze von multiplen Ablagerungen und darauf 
folgenden Prozessen. Diese sind unter Umständen nur 
schwer in den Verteilungsmustern von Oberflächen-
funden oder geophysikalischen Daten auszumachen. Wir 
präsentieren hier Fallstudien aus jüngst abgeschlossenen 
Forschungsprojekten, welche die Formierungsprozesse 
und das Auffindungspotential begrenzter metallzeitli-
cher Fundverteilungen aus entsprechenden Situationen 
im Hochland des Raganello-Beckens (Kalabrien, Italien)
illustrieren. Wir zeigen dabei auf, wie durch eine detail-
lierte interdisziplinäre Bearbeitung derartiger begrenzter 
archäologischer Spuren unerwartete zeitliche und räum-
liche Dimensionen vergangener menschlicher Aktivitäten 
aufgedeckt werden können.
Zusammenfassung
Zwischen Fels, Schlucht und einem steinigen Ort
Die archäologische Prospektion von metallzeitlichen 
Überresten im Hochland des Raganello-Beckens (Kala-
brien, Italien)
Der vorliegende Beitrag erörtert die Herausforderungen, 
denen sich die archäologische Prospektion mediterraner 
Berglandschaften in zwei häufig auftretenden Fällen 
gegenüber sieht: Hanglagen mit felsigem Schutt und 
Schwemmlandbecken. Die Verschüttung archäologischer 
Überreste durch spätere Gesteinslawinen führt zwar dazu, 
dass auf Schutthängen recht günstige Erhaltungsbedin-
gungen bestehen, sie behindert aber auch die spätere 
Abstract
This paper discusses the challenges of archaeological 
prospection in two common situations in Mediterranean 
mountain landscapes: rock debris slopes and alluvial 
basins. Burial by subsequent rockfall episodes provides 
favourable preservation circumstances on debris slopes, 
but hinders the detection of archaeological remains. Ero-
sive landscape zones are the arenas of multiple depo-
sitional and post-depositional processes which may be 
Wieke de Neef, Martijn van Leusen, Kayt Armstrong and Burkart Ullrich
Between a rock, a gully, and a hard place
Archaeological prospection of Metal Age remains in the uplands of the Raganello Basin 
(Calabria, Italy) 
difficult to recognize in surface artefact distribution data 
and geophysical datasets. We present case studies from 
recently concluded research on the formation processes 
and detection potential of small Metal Age artefact scat-
ters in such situations in the Raganello basin of Calabria 
(southern Italy). We demonstrate how detailed interdisci-
plinary work on these kinds of small-scale archaeological 
traces can reveal unexpected temporal and spatial dimen-
sions of past human activity.
Introduction
Below, we present six cases of detailed interdisci-
plinary work conducted in the Raganello Basin of 
northern Calabria (Italy) as part of the Rural Life 
in Protohistoric Italy (RLP, 2010–2015) research pro-
gramme of the Groningen Institute of Archaeology 
(GIA) (Fig.  1). The RLP programme aimed at a better 
understanding of the many small Metal Age (c.  3000–
800 BC) artefact scatters recorded by previous GIA 
surveys, focusing on their deposition, detectability, 
and interpretation within their archaeological con-
text. During our studies, we noted differences in the 
detectability of Metal Age sites in different parts of our 
research area: while geophysical surveys and high-res-
olution artefact re-surveys of known scatters in the 
lower foothill zone revealed a dense Late Bronze Age 
site cluster including structural remains1, similar work 
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in the mountainous inlands yielded more ambiguous 
data. This paper focuses on the latter area, and argues 
that although geophysical and archaeological survey 
data are not always easy to interpret, it is worthwhile 
to put in the extra effort in order to understand local 
taphonomies and their effects on the results of non-in-
vasive prospection.
Our project used the surface artefact distribution data 
compiled between 2000 and 2010 by the Raganello 
Archaeological Project (RAP) of the GIA as a start-
ing point. The RAP surveys were intended to recon-
struct diachronic settlement patterns in the basin of 
the river Raganello and in the hinterland of the Iron 
Age / Archaic sanctuary at Timpone della Motta near 
Francavilla Marittima2. In total, 1967 survey units cov-
ering 850  ha, out of a total research area of 13 km2, 
were surveyed and 255 artefact concentrations from 
the Metal Ages to the (sub-) recent past were mapped. 
The majority of these scatters, 160 out of 255, con-
sisted of poorly preserved fragments of handmade 
impasto pottery dating to the Metal Ages. Artefacts 
were typically collected in 50×50  m units, with team 
members walking at 10  m intervals (assumed cover-
age 20 % of the surface). Detection biases have been 
a central topic of interest since the start of the RAP 
surveys; the assumptions on which many of our col-
lection strategies and distribution maps are based are 
still under study.
The environmental background of the Raganello 
Basin itself plays a crucial role in understanding the 
archaeological record. The area is located in a tec-
tonically active part of Italy, the effects of which are 
seen in the dramatic scenery of limestone mountain 
ridges and raised marine terraces, but also a coastal 
plain which is rapidly subsiding. The research area is 
characterized by steep slopes, with the peaks of the 
Pollino range reaching 2200  m only 25  km from the 
coastline. To investigate human impact in the differ-
ent geological and microclimatic zones of this land-
scape, three survey transects were laid out at different 
elevations: the foothills, the inland, and the upland. 
The coastal plain, a large half-moon-shaped alluvial 
discharge zone of several rivers, was not investigated 
because of the heavy sedimentation covering ancient 
levels amounting to several metres3.
Most of the archaeological sites were recorded in the 
foothill transect bordering the coastal plain, an area 
which consists of undulating, sloping agricultural 
land on terraced calcareous gravel fans and marine 
and fluvial conglomerates. Within this transect, the 
calcareous subsoils and adjacent fluvial terraces yield 
considerably more archaeological material than the 
marine terraces. In the inland transect, concentrations 
of scatters were recorded around the village of Cività, 
yet these are difficult to interpret as large parts of this 
transect could not be surveyed due to forests or other 
Fig.  1 Left: overview 
of the research area 
in the Raganello 
Basin (outlined with 
a dashed line), in 
Calabria, Italy. The 
three RAP survey 
transects are 
outlined and labelled 
1 (foothill transect), 
2 (inland transect) 
and 3 (upland 
transect). Towns are 
indicated with black 
triangles; major 
archaeological sites 
with grey dots. Right: 
Detail of the uplands 
in the research area. 
Sites and areas 
mentioned in the 
text are labelled.
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heavy vegetation. In the upland transect, a concen-
tration of protohistoric scatters was recorded in the 
undulating, sloping agricultural area of the Maddalena 
catchment. In both the inland and upland transects, 
nearly all of the recorded sites were protohistoric. An 
indispensable contribution to our archaeological site 
catalogue comes from the members of the local spe-
leology club ‘Sparviere’, who regularly venture out to 
areas inaccessible to the survey team, such as gravel 
debris cones, ledges, caves, and rock outcrops. The 
importance of these remote sites for our landscape 
study will become clear below, as well as the chal-
lenges of extracting information from them.
Methodological studies of the archaeological re-
cord of the Raganello Basin
Two methodological research programmes directed by 
Van Leusen, the Hidden Landscapes (HL) programme 
(2005–2009) and the RLP (2010–2015) presented here, 
focused on uncovering ‘hidden’ biases affecting our 
understanding of the archaeology of Mediterranean 
landscapes. The geoarchaeological HL programme 
was aimed at demonstrating the effects of large-scale 
depositional processes on archaeological visibility 
and detection, and at the systematic underrepresenta-
tion of mountain areas in archaeological landscape 
studies. For the Raganello Basin, a computational 
erosion model was made of the upland Maddalena 
catchment, where the case studies in this paper are 
situated. The model was designed to investigate the 
correlation between erosion and sedimentation depth, 
and the presence of surface archaeology4. Although 
it proved to be too coarse to explain local deposition 
and visibility of surface artefacts, it provides a useful 
backdrop for the site-oriented RLP studies, as will be 
explained further below. The RLP focused exclusively 
on the Metal Age scatters of the Raganello Basin, 
investigating the deposition, detectability, and inter-
pretation of these sites. As a starting point, the RLP 
took a third type of bias in archaeological landscape 
studies, namely the neglect of non-monumental rural 
settlement and land use.
Our knowledge of the broader archaeological context 
of the sites recorded in the Raganello Basin is riddled 
with research biases. Archaeological research in the 
area traditionally focuses on central places, while 
their surroundings remain largely understudied and 
the wider mountainous hinterland practically a terra 
incognita. Although an Italian team working at the 
nearby excavations of Bronze Age Broglio di Trebi-
sacce conducted a reconnaissance of protohistoric set-
tlement of the foothills zone, they focused on locating 
similar hilltop settlement centres, and were guided by 
the morphological characteristics of protohistoric sites 
elsewhere in the Italian peninsula5. The RAP surveys 
thus were the first systematic, non-site oriented sur-
veys in this part of Calabria. The many small concen-
trations of pottery recorded during these surveys in 
the Raganello Basin unveiled a previously unknown 
aspect of human impact on the landscape: individual 
habitations and ephemeral activity in various parts of 
the landscape, including very remote locations.
In the RLP, archaeologists, geophysicists, and soil 
scientists worked together to obtain a better under-
standing of the depositional history and detectability 
of the 160 Metal Age surface scatters recorded by the 
RAP surveys, and of what they represent in terms 
of buried features and human activity. We examined 
representative examples of several site types based on 
broad topographical and material categories6, aiming 
to cover a broad range of site types and landscape 
zones. Four broad topographical categories were 
defined: the coastal plain (which remained unstud-
ied), and the foothills, uplands, and mountains. For 
the material parameters, artefact assemblages were 
divided into two basic groups: simple artefact assem-
blages with little internal diversity, and rich assem-
blages with a wide range of pottery types and / or 
other artefacts. A specific site type was created for 
cave sites, which occur in all landscape zones except 
the coastal plain.
Our field methodology was based on minimally inva-
sive techniques: re-surveys, geophysical prospection, 
coring, and small test pits. Re-surveys were conducted 
to obtain more accurate site locations and extents, to 
be used for integration with geophysical and pedologi-
cal data. The re-surveys also yielded material allowing 
better functional and chronological interpretation of 
the assemblages. Moreover, they were used to eval-
uate the effectivity of the original RAP survey strat-
egy for the detection and interpretation of Metal Age 
remains7. We conducted high-resolution re-surveys of 
14 areas, using a total station to record the single arte-
facts in 26 artefact concentrations.
A broad range of geophysical techniques was tested 
in the foothills to map subsurface features at and 
around Metal Age sites, including ground penetrat-
ing radar (GPR), electrical resistivity (ERT), magnetic 
gradiometry and total field (caesium vapour) mag-
netometry. Under the circumstances, magnetometry 
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yielded the best results; the high clay component of 
soils was averse to GPR prospection, while the very 
dry test conditions hindered the ERT measurements. 
Following these tests, in the uplands we only used 
techniques based on a differentiation of materials 
by their magnetic properties. Magnetic susceptibility 
(MS) point measurements of the surface were taken 
both in broad landscape transects to record the gen-
eral MS background variability, and at selected sites in 
systematic grids to test whether surface artefact con-
centrations overlap with areas of elevated MS.  Corre-
sponding measurements were also taken on sections 
of test pits to support the interpretation of magnetic 
gradiometry data. Below, we will elaborate on how 
MS surveys complemented our magnetometry data.
Minimally invasive research consisted of manual cor-
ing using an Edelman screw auger and small test pits 
of at most 4×2  m. Coring was done to map soils and 
to reconstruct local slope processes, but also to estab-
lish the presence of buried archaeological deposits and 
to verify the nature of magnetometric anomalies. The 
test pits were laid out on the basis of the magneto-
metry data, and excavated to understand the nature 
of the archaeological deposits causing the magnetic 
anomalies, as well as their chronological and spatial 
association with surface artefacts.
In the course of five years, the RLP studied 14 areas 
in detail. The majority of these (8) were situated in 
the foothill zone, where 25 new sites and a range 
of associated geophysical features including rectan-
gular structures, pits, and ditches were recorded. 
These results provide a view on a densely settled but 
short-lived Late Bronze Age habitation cluster which 
we now need to integrate in existing models for late 
prehistoric settlement and land use8. More enigmatic, 
but equally important for our understanding of the 
archaeological record of the Raganello Basin, are the 
results obtained on selected Metal Age sites in the 
uplands. Here, the interpretation of archaeological, 
geophysical and pedological data was more challeng-
ing, and a more detailed understanding of local depo-
sitional processes proved to be of crucial importance.
Late prehistoric remains in the uplands
The RAP surveys recorded 15 protohistoric scatters in 
the easily accessible agricultural part of the upland 
valley, yet the most informative late prehistoric sites 
were reported to us by local speleologists. On the 
limestone debris slopes of Palmanocera, Mandroni 
di Maddalena, Timpa Sant’Angelo, and Terra Mas-
seta, well-preserved pottery was recovered from rich 
find assemblages. Rock ledges, ridges and caves in 
the steep limestone bluffs of the Timpa Sant’Angelo, 
Timpa San Lorenzo, and Timpa Demanio also con-
tained late prehistoric pottery concentrations9. These 
sites in often remote locations are valuable sources 
on land use strategies in the past, they provide an 
invaluable complement to the sites recorded by field 
walking the ploughed fields, and they would have 
remained hidden if not for the kind cooperation of 
these local adventurers. So far, the earliest evidence 
in this area comes from such sites, including Neolithic 
polished axe fragments at Terra Masseta and Middle 
Neolithic decorated fine ware at Timpa Sant’Angelo. 
This underlines the importance of local knowledge to 
academic research, and of an open exchange between 
academic and non-academic partners.
In contrast to the rich assemblages of the debris slopes, 
the RAP scatters in the undulating, sloping agricul-
tural area of Fonte di Maddalena consist of poorly pre-
served pottery with few diagnostic features. This, of 
course, does not mean that these sites are less valuable 
in terms of archaeological knowledge – they merely 
represent an aspect of early upland presence which is 
more difficult to ‘read’. During the RLP project, we tar-
geted both types of upland sites. Despite the difficult 
prospection circumstances, invasive research through 
coring and test pits revealed surprisingly deep archae-
ological stratigraphies which attest to long-lasting 
occupation and deeply buried prehistoric levels. In the 
following sections, we will use case studies from both 
landscape zones to illustrate the challenges of inter-
preting the surface expression of upland sites. We will 
focus on a) the detectability of Metal Age remains, 
b) the puzzling results of magnetometry surveys, 
and c) on the archaeological relevance of anomalies 
therein which at first sight look natural.
Sites on debris slopes
The similarity of debris slope sites RB218 (Pal-
manocera), RB130a (Mandroni di Maddalena), RB121 
(Timpa Sant’Angelo) and RB115a (Terra Masseta) 
both in geomorphological setting and in the richness 
of their artefact assemblages indicates that such sit-
uations are not incidental, and that these locations 
were preferred for occupation by early settled commu-
nities. All four debris slopes are situated at the base 
of a steep south or east-facing limestone bluff which 
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catches the sun and protects against wind, resulting 
in micro-climates substantially warmer than the sur-
roundings. The RLP studied three of these situations: 
sites RB130, RB121, and RB115a.
Accurate mapping of archaeological remains is chal-
lenging at these locations, due to the rocky subsur-
face, local pockets of soil, vegetation, and, especially 
in the case of RB115a, its remoteness. We conducted 
magnetic gradiometry surveys of accessible areas in 
all three locations, but the resulting data is difficult to 
interpret because of the limited dimensions. Moreover, 
enhanced amplitudes of the magnetic field component 
often turned out to be related to pockets of organic soil 
between diamagnetic limestone rocks. While these 
may be archaeologically significant, it is nearly impos-
sible to interpret them in terms of human activity. At 
Terra Masseta, magnetometry data from the site itself 
showed many small areas of positive enhancement, 
none of which could be clearly interpreted as anthro-
pogenic features (Fig.  2)10. In contrast, control areas 
surveyed just across a gully from the site resulted in 
magnetically quiet data. Verifying the magnetometry 
data by coring was arduous due to the stony soil; we 
were rarely able to reach depths greater than 50  cm 
in any of the debris slope sites. The misleading effect 
of these shallow corings becomes clear in compari-
son with the deep stratigraphies recorded in a nearby 
gully section: thin deposits with pottery, 14C-dated to 
the Early Bronze Age, were recorded at 2  m below the 
surface11. A similar situation occurred at site RB130a 
at Mandroni di Maddalena, where an undisturbed 
stratigraphy of 1.80  m was recorded in a test pit laid 
out in an area where coring had only reached 50  cm 
(Fig.  3). In this trench, at least three Middle Bronze 
Age phases were observed below this level, including 
a potsherd pavement and a charcoal layer.
The strata recorded in the test pit at site RB130 and 
the gully section at site RB121 indicate that artefact 
survey, magnetometry survey, and coring literally 
only scratch the surface of the complex deposi-
tional histories of debris slopes. Invasive research is 
therefore essential to understand what happened at 
locations like this, and this requires a research strat-
egy and financial resources adapted to the logistical 
challenges. Nonetheless, the exceptional situation of 
archaeological remains sealed by later rockfall events, 
well-preserved due to the low bacterial activity in 
limestone-rich environments, offers unique opportu-
nities for the study of prehistoric communities in this 
mountain landscape.
Our studies show that non-invasive prospection of 
the zones surrounding the debris slopes is helpful in 
the reconstruction of late prehistoric micro-regional 
occupation. An intensive survey of the surroundings 
of site RB121 at Timpa Sant’Angelo, for instance, 
revealed that occupation is not limited to the main site 
(exposed and partly destroyed by a gravel quarry from 
the 1950s) and caves in the limestone rock face, but 
that small concentrations of prehistoric pottery occur 
on adjacent slopes as well (Fig.  4). A high-resolution 
re-survey of one such pottery scatter, RB214, in an 
olive yard further down slope, yielded pottery cover-
ing a date range similar to that of the main site. More-
over, an excavation in the cave Grotta Pietra Sant’An-
gelo (site RB119) by colleagues of the universities 
of Bari and Molise in the summer of 2017 revealed 




RB115a. Left: view of 
the sheltered valley 
from the south. The 
archaeological site is 
located on the debris 
slope at the base of 
the limestone rock 
face, at the right. 
Right: magnetic 
gradiometry results 
of the debris slope 
and the valley floor. 
The extent of the 
artefact scatter is 
indicated with a red 
hatched area; 
contour lines at 1  m. 
Coring locations are 
indicated with white 
dotted circles.
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traces dating to the Neolithic and Chalcolithic, includ-
ing an inhumation grave12. Through our surveys and 
the 2017 excavation, we now know that the debris 
slope sites are not small, isolated islands in a marginal 
landscape, but that they were preferred locations for a 
long-lasting human presence.
Sites in the undulating sloping land of Fonte di 
Maddalena
The 15 Metal Age sites (Fig.  5) in the agricultural fields 
of the Fonte di Maddalena area, in the centre of the 
Fig.  3 Mandroni di Maddalena (municipality San Lorenzo Bellizzi). Left: view of 
the debris slope from the south. The location of the test pit is outlined in yellow, 
the flat areas on which magnetic gradiometry survey was conducted are indicat-
ed with a dashed white line. Right: results of the magnetic gradiometry survey. 
Coring locations are indicated with white dotted circles; the test pit is outlined
in yellow.
Fig.  4 Timpa Sant’Angelo (municipality San Lorenzo Bellizzi). Left: view towards 
the site cluster from the south. Site locations are indicated, including the caves 
Banco di Ferro (RB118) and Pietra Sant’Angelo (RB119). The extent of occupation 
on the debris slope is indicated with a dashed line; the road cutting site RB121 is 
outlined with a grey line. Right: overview of artefact scatter locations and mag-
netometry survey areas on the Timpa Sant’Angelo slopes (hatched red zones). In-
set: Middle Neolithic pottery fragment found at site RB121.
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upper Raganello Basin, offer different detection and 
interpretative challenges caused by complex (post-) 
depositional histories. The Fonte di Maddalena area 
is wedged between the limestone ridge of Timpa San 
Lorenzo in the west and the schist range of the Monte 
Sparviere to the east. The area is characterized by 
soils in marls and schists with local outcrops of more 
resistant phyllite and quarzitic sandstone, resulting in 
gently rolling slopes alternated with steeper parts13. 
The earlier mentioned erosion model of Feiken14 indi-
cated that large areas of the valley are susceptible to 
erosion, a trend which local farmers have countered 
by terracing. The instability of soils in this zone can 
regularly be observed after rainfall, when erosion 
gullies in agricultural fields expose the underlying 
bedrock, or roads and bridges constructed on schist 
outcrops have to be reinforced for landslides. Archae-
ological remains in this area are thus strongly affected 
both by natural slope processes and long-term land 
use practices which can expose, transport, or bury the 
evidence of past human activity.
In contrast to the rich artefact concentrations on the 
debris slopes, the 16 Metal Age sites recorded here all 
belong to the simple upland site type characterized 
by small amounts of often strongly abraded pottery. 
Magnetic gradiometry surveys were carried out at 
eleven of these sites. Six of these scatters (RB173a–f) 
form a cluster within a single agricultural field bor-
dered to the south by a steep slope. Sites RB073, 
RB174 and RB175 are also located on local flats pre-
served by an agricultural terrace. Site RB072 is sit-
uated on a local elevation, while sites RB177a and 
-b were recorded on south-facing slopes in a gently 
undulating field. Not all eleven sites could be inves-
tigated after the geophysical surveys because field 
owner consent was lacking. Re-surveys and corings 
were thus conducted only at sites RB072, RB073, 
RB174 and RB175, and two test pits were excavated 
at and near site RB073.
None of the magnetometer surveys in the Fonte di 
Maddalena area resulted in clearly recognizable 
anthropogenic features, yet the presence, and some-
times absence, of other types of magnetic features 
was still informative with regard to site formation 
processes. In combination with augering and test 
pits, the magnetometry data provide information 
about local depositional processes and natural phe-
nomena to explain the surface archaeological record. 
These combined datasets suggest that most of the 
investigated sites in the Fonte di Maddalena area 
are produced by secondary or even tertiary depos-
its, instead of by primary archaeological features. 
Formation mechanisms in such secondary or ter-
tiary deposits are known to cause deceptive spatial 
patterns which could be mistaken  – without fur-
ther study – for archaeologically meaningful spatial 
arrangements15.
Fig.  5 Left: overview 
of archaeological 
sites (green dotted 
circles) recorded in 
the Maddalena 
valley near San 
Lorenzo Bellizzi. Sites 
mentioned in the 
text are labelled. RAP 
survey areas are 
indicated in orange. 
Right: view from site 
RB174 to the SW, 
with the Timpa 
Cassano (1376  m) in 
the background.
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Sites RB173a–f and RB177a–b: complex deposi-
tional processes in an erosive landscape
A good example for such formation mechanisms is 
the cluster of RB173a–f, where Feiken conducted 
manual augering as part of the HL program to study 
landscape formation processes in relation to archae-
ological preservation16. While he observed archaeolog i-
cal indicators (pottery, charcoal, bone fragments) in 
almost half of the 23 cores, he could not identify a 
site nucleus, and concluded that there must be con-
tinuous layers with archaeological material through-
out the field. The magnetometry data produced in 
2011 is puzzling at first sight, showing a number of 
large curving and linear features (Fig.  6). There are 
no obvious anthropogenic anomalies that can be asso-
ciated with the surface scatters; scatter RB173c even 
occurs in an area which is magnetically remarkably 
quiet. Later coring by Sevink et al. showed that the 
bedrock in this field consists of marl with intercalated 
iron-rich quarzitic sandstone, covered by alluvial fan 
deposits with limestone fragments from the slopes 
of the Timpa San Lorenzo17. Since the soft marl is 
prone to erosion, the more resistant quarzitic sand-
stone forms local subsoil ridges which explains some 
of the near-surface magnetic anomalies. As Sevink 
et al. pointed out, the rapid alternation of marl and 
sandstone results in a complex pattern of small-scale 
colluvation in local environments of minor soil ero-
sion18. It is possible that the archaeological material 
recorded in the corings and on the surface is produced 
by local pockets and gullies in the underlying bedrock 
where transported archaeological material is trapped. 
When such deposits become exposed on the surface, 
they will produce a new, secondary or even tertiary 
archaeological ‘site’.
Such a scenario also seems possible for site RB177a / b. 
The magnetic gradiometry data reveals similar anom-
alies which follow the orientation of the underlying 
marl pockets, quarzitic sandstone and phyllite banks, 
but no anomalies that can clearly be interpreted as 
buried archaeological remains (Fig.  6). Yet a pilot 
MS study carried out in 2006 recorded a zone of ele-
vated surface MS overlapping partly with surface 
scatter RB177b19, while the 2011 magnetometry sur-
vey recorded a strong positive anomaly in the same 
location. The interpretation of these datasets is prob-
lematic in that they occur at the lower border of a 
field; it is therefore impossible to extend the MS and 
magnetometry surveys to see how they are spatially 
bounded. Invasive work should be conducted to get 
answers about the nature of the reservoirs producing 
the artefact scatter, MS enhancement, and magnetic 
anomalies.
Fig.  6 Fonte di Madd-
alena (San Lorenzo 
Bellizzi). Magnetic 
gradiometry results 
of site clusters 
RB173a–f (left) and 
RB177a–b (right).
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Site RB073: secondary deposits in a natural de-
pression producing a surface site
At site RB073, we made a similar observation of 
secondary deposits producing a new archaeological 
surface ‘site’. Here, the situation is probably that of 
a natural depression being filled with waste dumps 
from nearby activity areas, with the mixing of tilted 
deposits in the ploughed zone causing a local artefact 
scatter20. This natural depression is not recognizable 
from the present-day relief; in fact, it coincides with 
a local elevation of which the formation is not yet 
explained; the site is still under study. Interestingly, 
this large feature causes a magnetic anomaly which 
appears to be natural due to its sheer dimensions and 
irregular shape (Fig.  7, left), yet upon closer inspec-
tion it transpires to be filled with archaeologically rel-
evant deposits (Fig.  8). Coring along transects across 
the plot revealed a variation in soil thickness, with the 
natural depression reaching depths of more than 4  m. 
Radiocarbon dating reveals that the stratigraphy cov-
ers a chronology from at least the Chalcolithic to the 
Roman period, and probably continues to even earlier 
phases; a date range we were not able to extract from 
the poorly datable surface artefacts. The ephemeral 
Roman surface evidence was overlooked altogether by 
the RAP field walking survey. Of particular relevance 
to our efforts to reconstruct past settlement and land 
use here is the fact that this location was clearly used 
over a long period, yet we only find the secondary 
debris of this occupation preserved under the particu-
lar circumstance of a natural depression. So far, we 
have no surface or subsurface evidence for the pri-
mary source, such as the remains of a habitation or 
activity area. Under the local circumstances, it seems 
all too likely that these are either not preserved, or 
buried beyond the reach of our prospection methods.
Additional MS surveys on the sections of a test pit 
near site RB073 reveal that there is a clear positive 
correlation between elevated MS and presence of 
archaeological indicators in soil strata (Fig.  7, right). 
So far, we have not explained the magnetic proper-
ties of these deposits, but magnetic susceptibility 
enhancement via the Le Borgne process and bacterial 
activity in household waste and other organic com-
ponents seems a likely cause. Although we cannot do 
more than speculate here, we would like to empha-
size that more fundamental research is needed on the 
nature of magnetic features and the material proper-
ties causing them.
Reflecting on the case of RB073, we see similar situ-
ations elsewhere in the Fonte di Maddalena, like site 
RB175, which is located on the relatively flat base of 
a slope above an agricultural terrace. Coring revealed 
that there is an archaeological stratigraphy present 
beyond the surface scatter, all along the slope. It is 
therefore not unlikely that site RB175 is also the result 
of a local exposure of a much larger subsurface reser-
voir of occupation debris. In contrast to site RB073, 
however, magnetic gradiometry did not yield any indi-
cations for buried features. This can be explained by 
the difficulty of magnetically detecting lens-shaped 
Fig.  7 Fonte di 
Maddalena (San 
Lorenzo Bellizzi). 
Results of the 
magnetic gradiome-
try and magnetic 
susceptibility surveys 
at and near site 
RB073. The extent of 
the surface artefact 
scatter is indicated 
with a red hatched 
area; the test pit 
locations with yellow 
rectangles.
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soil features as opposed to the infills of cut features. 
Therefore, it is conceivable that the accumulation of 
organic occupational waste in a naturally bounded 
depression of several meters (site RB073) produces a 
significant contrast to the natural background, while 
the contrasting effect of relatively shallow deposits 
along a slope (RB175) is too marginal to be detected.
Conclusion: detecting human activity in geologi-
cally active areas
While current scholarship offers various examples 
of geoarchaeological approaches to understanding 
archaeological field walking data, there are few studies 
which focus specifically on small, ephemeral traces of 
human land use. The study presented here intended 
to extract as much information as possible from such 
remains by applying a high-resolution, interdiscipli-
nary approach using archaeological, geophysical, and 
pedological methods. In this paper we have demon-
Fig.  8 Fonte di Madd-
alena (San Lorenzo 
Bellizzi). Tilted 
stratigraphy in the 
test pit north of site 
RB073, 14C-dated 
between Early 
Bronze Age and 
Roman Republican 
period.
strated that this information is not just of archae-
ological relevance, but also crucial to understanding 
longer-term processes of landscape formation and 
their effect on archaeological distribution maps.
To highlight the urgency of this effect, we presented 
the challenges of detecting and interpreting archae-
ological remains in two different situations in Med-
iterranean upland landscapes. The first situation, 
of archaeological traces preserved in debris slopes 
exposed to episodic rockfall, is characterized by the 
burial of archaeological material under frequently 
massive stone deposits. This inhibits their degrada-
tion, but also their discovery. The second situation, of 
archaeological traces in erosive zones with irregular 
geological bedrock, puts the spotlight on accidental 
patterning in secondary depositional processes. Both 
situations are challenging for landscape archaeol-
ogists investigating past land use by non-invasive 
methods. In our particular case studies, we used mag-
netic gradiometry surveys to detect archaeological fea-
tures, accompanied by manual augering and in some 
cases by small test pits. This paper demonstrates how 
the data produced by archaeological field walking and 
magnetometry surveys in such situations have to be 
interpreted with caution, and that invasive work by 
coring and / or test pits is indispensable to do so.
Our work in Calabria has implications for similar land-
scape archaeology research elsewhere in the Mediter-
ranean, both on an interpretive and a methodological 
level. Traces of small-scale prehistoric activities are 
recorded by most Mediterranean archaeological field 
walking surveys, yet their interpretation in terms of 
site function and role in land use strategies remains 
embryonic. With most invasive work being aimed at 
larger and permanently settled sites, traces of ephem-
eral Metal Age occupation generally remain unstudied 
beyond the documentation of surface remains. This 
leads to an unbalanced situation where archaeologists 
know much about the top of Metal Age settlement 
hierarchies, while small-scale archaeological traces 
remain poorly understood.
Recent technological advances in non-invasive detec-
tion methods allow us to map ever larger areas at 
higher resolutions, and thus lead to the potential 
detection of ephemeral prehistoric activity zones. Yet 
our limited knowledge of such small-scale archaeolog-
ical remains impedes the use of remote-sensing data 
for prehistoric landscape studies, because we know 
so little about the human (and natural) processes 
that lead to their deposition. One of the major chal-
lenges to archaeological prospection is that it is often 
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difficult to distinguish non-monumental prehistoric 
traces from natural features. As a result, geophysical 
techniques are still rarely used in Italy when it comes 
to prehistoric studies outside the larger settlements. 
Without more research into the depositional histories 
of the archaeological record, our understanding of the 
detectability of pre-Roman remains by non-invasive 
techniques remains stuck somewhere between a rock, 
a gully, and a hard place.
References
 1 W.  De Neef, Surface <> subsurface. A methodological stu-
dy of Metal Age settlement and land use in Calabria (Italy). Doc-
toral dissertation, University of Groningen (Groningen 2016) 
104–116.  – W.  De Neef / K.  Armstrong / P. M. van Leusen, Put-
ting the spotlight on small Metal Age pottery scatters in north-
ern Calabria (Italy). Journal Field Arch. 42.4. 2017, 283–297. 
 2 P.  Attema / G.-J.  Burgers / P. M. van Leusen, Regional Path-
ways to Complexity. Settlement and land-use dynamics in early 
Italy from the Bronze Age to the Republican period (Amsterdam 
2010). 
 3 From excavations at Archaic / Roman Sybaris (F. G.  Rai-
ney / C. M.  Lerici [eds.], The Search for Sybaris 1960–1965 
[Rome 1967]), and Neolithic Favella (V.  Tiné [ed.], Favella: un 
villaggio neolitico nella Sibaritide [Rome 2009]) we know that 
this zone was also occupied in antiquity, yet prospective archae-
ology in these deep sediments requires a different, invasive ap-
proach rather than a surface survey. 
 4 H.  Feiken, Dealing with biases. Three geo-archaeological ap-
proaches to the hidden landscapes of Italy (Groningen 2014) 
125–163. 
 5 R.  Peroni / F.  Trucco (eds.), Enotri e Micenei nella Sibaritide, 
Vol. 2: Altri Siti della Sibaritide, Istituto per la Storia e 
l’Archeologia della Magna Grecia (Taranto 1994). 
 6 De Neef (Ref. 1) 81–92. – De Neef et al. (Ref. 1) 285. 
 7 De Neef (Ref. 1) 140–147. 
 8 De Neef et al. (Ref. 1) 294–295. 
 9 The study of the pottery from the upland sites reported by 
the speleologist Antonio Larocca is published in: F.  Ippolito, Be-
fore the Iron Age. The oldest settlements in the hinterland of the 
Sibaritide (Calabria, Italy). Doctoral dissertation, University of 
Groningen (Groningen 2017). 
 10 W.  De Neef / P. M. van Leusen / K.  Armstrong / N.  Noorda / 
J.  Wubs, Terra Masseta: verlaten land. Paleo-aktueel 25, 2014, 
19–28. 
 11 De Neef (Ref. 1) 413–414. 
 12 A.  Minelli / F.  Larocca, Grotta di Pietra Sant’ Angelo (San Lo-
renzo Bellizzi, Cosenza). Relazione conclusive sulle indagini 
svolte nel 2017. http: // www.enzodeimedici.it / wp-content /
uploads / 2017 / 12 / Relazione-conclusiva-ricerche-2017.pdf (ac-
cessed 04.01.2017). 
 13 J.  Sevink / M. den Haan / P. M. van Leusen, Soils and soil 
landscapes in the Raganello river catchment (Calabria, Italy) 
(Barkhuis / Groningen 2016) 48–49. 
 14 Feiken (Ref. 4) 125–162. 
 15 M. B.  Schiffer, Towards the identification of formation pro-
cesses. American Antiquity 48.4, 1983, 675–706. 
 16 Sevink et al. (Ref. 13) 52–53. 
 17 Idem. 
 18 Sevink et al. (Ref. 13) 52, Fig.  36. 
 19 P. M.  Van Leusen / A.  Kattenberg / K. L.  Armstrong, Magnetic 
suceptibility detection of small protohistoric sites in the Raga-
nello Basin, Calabria (Italy). Arch. Prospection 21.4, 2014, 245–
253. 
 20 Sevink et al. (Ref. 13) 53–56; De Neef (Ref. 1) 120–123; De 
Neef et al. (Ref. 1) 291–292, Fig.  10. 
Credits
1; 4–5 W. de Neef
2–3 Photo and maps W. de Neef, magnetic gradiometry K.  Arm-
strong
6 Eastern Atlas
7 left by Eastern Atlas, right by K.  Armstrong
8 W. de Neef

